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Abstract of JP21 91 833 

PURPOSE:To suppress an excessive slip by 
adjusting a power adjusting means controlling 
a drive wheel for its detected slip condition to a 
predetermined condition when the drive wheel 
is detected for its negative torque generated. 
CONSTITUTION Power from a power 
generating means M2 is transmitted to a drive 
wheel M1 running a vehicle. Reversely when 
the power is decreased, negative torque Is 
generated in the drive wheel Ml by various 
losses in the power generating means M2, 
here it generates an engine brake providing 
possibility of generating an excessive slip on a 
low friction road. Accordingly, when the 
negative torque is detected in a detecting 
means M5, a slip control means M6 adjusts a 
power adjusting means M3 controlling power 
generated by the power generating means M2 
and a slip condition of the drive wheel Ml to a 
predetermined condition. Thus stabilization 
can be contrived of the running vehicle by 
suppressing the excessive slip caused by the 
engine brake. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The accelerator pedal which breaks in by crew and is adjusted, and a signal transformation means 
to change into an electric signal said treading-in actuation condition of crew which carries out an accelerator 
pedal pair, A dynamogenesis means to generate the power for being carried in a car and making it run this 
car through a driving wheel, A power accommodation means to adjust the power yield of said 
dynamogenesis means according to said electric signal changed by said signal transformation means, A 
revolution condition detection means to detect the revolution condition of said car, and a negative torque 
detection means to detect having given the negative torque said whose dynamogenesis means is the 
moderation direction of said car to said driving wheel. When said negative torque is detected by said 
negative torque detection means, the more the degree of the revolution condition of said car which it is as a 
result of [ of said revolution condition detection means ] detection is large, the more The adjustable control 
means which performs said power accommodation means and carries out adjustable [ of the amount of 
accommodation of said power yield ] so that the negative torque which is the moderation direction of said 
car about the amount of accommodation of said power yield may be controlled in the direction made small. 
The car slip control unit characterized by having a limit means to restrict so that the power given to said 
driving wheel may not serve as forward torque substantially, when the amount of accommodation adjustable 
control of said power yield is made in said adjustable control means. 

[Claim 2] In a car slip control unit according to claim 1 further said adjustable control means While 
controlling the slip condition of the driving wheel detected with said slip condition detection means in the 
case of activation of said power accommodation means to be in a predetermined criteria slip condition The 
car slip control unit characterized by setting up said criteria slip condition small so that the degree of the 
revolution condition of said car is large and the negative torque which is the moderation direction of said car 
may become small. 

[Claim 3] A dynamogenesis means to generate the power for being carried in a car and making it run this car 
through a driving wheel, A power accommodation means to adjust the power yield of said dynamogenesis 
means, and a slip condition detection means to detect the slip condition of the driving wheel at the time of 
acceleration of said car. The traction control means which controls the acceleration slip condition of a 
driving wheel according to the detection result of said slip condition detection means, A revolution 
condition detection means to detect the revolution condition of said car, and a negative torque detection 
means to detect having given the negative torque said whose dynamogenesis means is the moderation 
direction of said car to said driving wheel. When said negative torque is detected by said negative torque 
detection means at the time of activation of said traction control means. The car slip control unit 
characterized by having the adjustable control means which performs said power accommodation means 
according to the degree of the revolution condition of said car which it is as a result of [ of said revolution 
condition detection means ] detection, and carries out adjustable [ of the amount of accommodation of said 
power yield ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

The purpose of invention [Industrial Application] 

When the engine brake works at the time of revolution, this invention tends to prevent the fall of a side force 
and tends to attain good car transit stability. 
[Description of the Prior Art] 

In order to prevent the slip of the driving wheel produced at the time of rapid start of an automobile, the 
equipment which controls opening of a throttle valve so that slip ratio S which becomes settled from Vd the 
travel speed Vb of the car called for from a coupled driving wheel and whenever [ speed-of-drive-wheel ], is 
settled in the predetermined range (traction control) is known (JP,62-121839,A). 

Moreover, in order to prevent that a driving wheel races, a side force falls and a car carries out spin as same 
technique at the time of revolution of a car, the equipment which controls an engine output so that the 
longitudinal direction acceleration of a car does not exceed predetermined threshold value is also known 
(JP,62-10437,A). 

In order that both these techniques may prevent that a driving wheel slips according to the excess of engine 
power, they reduce the opening of a throttle valve with an electric actuator, and are carrying out reduction 
control of engine power. 
[Problem(s) to be Solved by the Invention] 

The cure is conversely proposed as this also about un-arranging [ of engine power / which is depended too 
little ]. That is, when a driving wheel slips on low friction ways, such as a freezing way, by generating of 
torque (torque of the moderation direction of the car given to a driving wheel from an engine) negative in an 
engine, and the so-called engine brake, engine power is raised conversely, a slip of a driving wheel is 
reduced, and the stability of car transit is secured. 

However, in order to prevent that a driving wheel slips by engine brake in this way, even if it performed 
control which raises engine power, when the car was circling, car stability may fall and it turned out that it is 
inadequate as a cure. 
[Objects of the Invention] 

The purpose of this invention tends to prevent the fall of the car stability produced by the engine brake in the 
time of revolution. 

Configuration of invention [The means for solving a technical problem] 

the car slip control unit of this invention is shown in the frindamental block diagram of Fig. 1 — as — With 
the accelerator pedal which breaks in by crew and is adjusted A signal transformation means to change into 
an electric signal the treading-in actuation condition of said crew who does an accelerator pedal pair, A 
dynamogenesis means M2 to generate the power for being carried in car and making it run this car through a 
driving wheel Ml, A power accommodation means M3 to adjust the power yield of said dynamogenesis 
means according to said electric signal changed by said signal transformation means, A revolution condition 
detection means M4 to detect the revolution condition of said car A negative torque detection means M5 to 
detect having given the negative torque said whose dynamogenesis means is the moderation direction of 
said car to said driving wheel, When said negative torque is detected by said negative torque detection 
means. The more the degree of the revolution condition of said car which it is as a result of [ of said 
revolution condition detection means ] detection is large, the more The adjustable control means M6 which 
performs said power accommodation means and carries out adjustable [ of the amount of accommodation of 
said power yield ] so that the negative torque which is the moderation direction of said car about the amount 
of accommodation of said power yield may be controlled in the direction made small, A limit means M7 to 
restrict so that the power given to said driving wheel may not serve as forward torque substantially, when 
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the amount of accommodation adjustable control of said power yield is made in said adjustable control 
means It is characterized by having. 
[Function and EfiFect(s) of the Invention] 

A signal transformation means changes actuation of this accelerator pedal into an electric signal with 
actuation of the accelerator pedal operated by crew. And it is the so-called engine control equipment of the 
link loess throttle type which adjusts the power with which a power accommodation means is generated in a 
dynamogenesis means in connection with this electric signal. And in such equipment, if the car is circling 
when the operation ******** engine brake operation which power declines and slows down a car arises, the 
side force of a tire will fall. Although the fall of this side force changes according to the degree of a car 
revolution condition, when negative torque is detected by the negative torque detection means, it adjusts a 
power yield according to the magnitude of a revolution condition by the adjustable control means. Under the 
present circumstances, since between an accelerator pedal and throttle valves with a concrete power 
accommodation means is only connected by the electric signal by the link loess throttle and a mechanical 
link mechanism does not exist, it is substantially possible not to make an accelerator pedal produce sense of 
incongruity, and to adjust from full open of a tha*ottle valve to a close by-pass bulb completely with a power 
accommodation means in connection with an adjustable control means. Therefore, the controllability in the 
engine output control which took the example in negative torque and a revolution condition is very high. 
Moreover, if it is made for the power substantially given to a driving wheel not to serve as forward torque 
with a limit means, by a certain cause, reduction which a car changes to a reverse condition from moderation 
to acceleration can be prevented, and the run state stabilized further can be secured. In addition, if the 
throttle valve is substantially controllable from a close by-pass bulb completely to ftill open, in case it 
adjusts so that it may not become forward torque with a limit means, there is a merit that a controllability 
increases. 

Moreover, if it is made to perform during traction control in case an adjustable control means performs the 
engine output control which took the example in negative torque and a revolution condition, control of the 
engine power which took the example in the both sides of the slip condition by the negative torque 
accompanying acceleration slip control and the slip condition accompanying revolution is realizable. Under 
the present circumstances, it is usually at the car start time that traction control is performed in many cases, 
and the acceleration slip at the time of this car start becomes very large in many cases. It will be in the 
condition that this will have [ treading in of the accelerator pedal in the case of the start from the stop 
condition of a car ] the most stable car if it is common not to be comparatively exact compared with the time 
of transit, for example, the present condition is in a stop condition, and if compared whenever [ over pedal 
treading in in this condition / cautions ], and during a stop, whenever [ over the accelerator actuation vinder 
transit with low sense of stability / cautions ] will be because it differs. Therefore, the negative torque under 
this traction control can consider the case of being very large, and can secure the stability of a car most 
effectively by performing both ****** engine output control for negative torque and a revolution condition 
during traction control. 

Fig. 2 is an outline block diagram showing one example of this invention car slip control unit. In addition, 
expressing it as negative torque or negative torque expresses hereafter the torque of the direction which 
slows down the car given to a driving wheel (the right rear ring 31, left rear ring 33) from an internal 
combustion engine 1 as mentioned above. 

An internal combustion engine (only henceforth an engine) 1 is the 4-cylinder gasoline engine of a jump- 
spark-ignition type, and is carried in the car. The inlet pipe 3 and the exhaust pipe 5 are connected to the 
engine 1 . An inlet pipe 3 consists of surge tank 3b connected with set section 3a connected to the air cleaner 
which is not illustrated, and this set section 3a, and tee 3c which branched from surge tank 3b corresponding 
to each gas column of an engine 1 . 

The throttle valve 7 for adjusting the output which adjusts the air content inhaled by the engine 1 to set 
section 3a, and is generated with an engine 1 is formed. The valve stem of this throttle valve 7 is connected 
with the step motor 9 which adjusts the opening of this throttle valve 7, and the throttle sensor 1 1 which 
detects the opening of a throttle valve 7. 

In addition, motor close-by-pass-bulb-completely sensor 9a which detects the closed position of a motor 9 is 
prepared in the step motor 9. 

Moreover, the intake temperature sensor 1 3 which detects an intake-air temperature is formed in the upper 
location of the throttle valve 7 of set section 3a. 

The pressure-of-induction-pipe force sensor 14 which detects the pressure in an inlet pipe 3 is formed in 
surge tank 3b, and the electromagnetic fiiel injection valve 15 which injects a fiiel is respectively formed in 
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tee 3c at each tee 3c. 

Moreover, the ignition plug 17 for Hghting the gaseous mixture inhaled corresponding to each gas column is 
formed in the engine 1 . This ignition plug 1 7 is connected with the distributor 19 through the high tension 
code, and this distributor 19 is electrically connected with the ignitor 21. And rotation sensor 19a which 
outputs the signal which synchronized with engine rotation is prepared for the above-mentioned distributor 
19. 

Furthermore, the coolant temperature sensor 23 which detects the temperature of the cooling water which 
cools an engine 1 is formed in the engine 1 . 

The power generated with the engine 1 is told to a torque converter 25, a change gear 27, the right rear ring 
31 that makes a driving wheel through differential gear 29 grade, and tfie left rear ring 33. And Sensors 31a, 
33a, 35a, and 37a are formed in the forward right ring 35 and the forward left ring 37 which the above- 
mentioned change gear 27 is equipped with gear location sensor 27a which outputs the gear position signal 
corresponding to the gear location, and the right rear ring 3 1, the left rear ring 33, and a coupled driving 
wheel make whenever [ for detecting wheel rotational speed, respectively / wheel speed ]. 
Rudder angle sensor 39a detects the rudder angle SA of front wheels 35 and 37 which changes by actuation 
of a steering 39. The rudder angle SA is shown by the tangent Ld on the midpoint FC of the circle which 
passes along the midpoint FC of the forward right ring 35 and the forward left ring 37 focusing on the center 
line of rotation CC of a car, and the include angle with the direction Md of a car to make as shown in Fig. 
20. 

Accelerator control input sensor 41a which outputs the signal corresponding to each above-mentioned 
sensor and the control input of an accelerator pedal 41, and an accelerator pedal 41 are released. The signal 
of brake sensor 43 a turned on when it gets into accelerator close-by-pass-bulb-completely sensor 41b which 
detects the condition of being an accelerator close by-pass bulb completely, and a brake pedal 43 is inputted 
into an electronic control unit (ECU) 50, ECU50 outputs the signal for driving the above-mentioned step 
motor 9, an injection valve 15, and an ignitor 21 based on these signals. 

RAM50b in which data [ in the operation in CPU50a and CPUSOa which perform various kinds of 
operations ] to be described [ ECU / 50 ] above are stored temporarily, ROMSOd in which RAM50c in 
which the data which need storage maintenance are stored even if it is after it is similarly required of the 
operation in CPUSOa, being serially updated among engine performance and tuming off the key switch 51 
of a car, the constant used by the operation in CPU30a are stored beforehand, The input port 50e list for 
inputting the signal of each above-mentioned sensor is received at CPU50a according to the contents of data 
(input counter 50f, timer 50g which measures time amount, input counter 50f, and timer 50g). Bus-line 501., 
the dc-battery 53, and key switch 51 which make the output circuits 50i, 50j, and 50k which output the 
signal for driving 50h of interrupt control sections to which an interrupt is applied, a step motor 9, an 
injection valve 15, and an ignitor 21, and the data transfer way between each above-mentioned ECU 
component are minded. It connected, direct continuation was carried out to 50m of power circuits which 
supply power to each of other element except RAM50c, and a dc-battery 53, and it has 50n of power circuits 
which supply power to RAM50c. A flow chart explains the drag control processing performed by the above 
ECU 50 below. 

Fig. 3 is the outline flowchart of the program, and steps 2000 and 3000 are first performed as initialization 
processing. That is, it starts by reset to a power up, and each control variable is initialized at step 2000. 
Furthermore, the check of operation known for step 3000 as initialization and the primary check of the 
active position of an actuator is performed. 

At the following step 4000, digital one of various kinds of and the input of an analog signal, the judgment of 
a car run state, and the creation of data and a setup of a flag corresponding to the judgment are performed as 
signal input base processing. Then, at step 5000, fiiel oil consumption for fiiel-injection executive operation 
is computed as fuel-injection base processing, and target throttle opening is computed as throttle control 
base processing at step 6000. It moves to the condition of regular interrupt pending after step 6000 
termination. Regular interruption interrupts timer 50g of Fig. 2 at step 2000, and sets up spacing time 
amount (for example, 10ms), it generates every 10ms after that, and 4000 or less step is started. 
Next, a 4th [ ] Fig. R> Fig. explains the detail of signal input base processing of step 4000. In this 
processing, the intake-air temperature THA, the accelerator control input AA, the pressure-of-induction-pipe 
force PM, the cooling water temperature THW, the throttle opening TA, the rudder angle SA, and the gear 
location GP of an analog signal are first inputted at step 4100, and the accelerator close-by-pass-bulb- 
completely signal IDL, the motor close-by-pass-bulb-completely signal MOFF, and the brake treading-in 
signal BRK of a digital signal are inputted at step 4200. Next, although vehicle speed signal processing is 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1/2006 



JP,2942566,B [DETAILED DESCRIPTION] 



Page 4 of 10 



performed at step 4300 Here, it is Fig. 5 (although it expresses [step 4220] processing which detects the 
interruption time interval by the output signal of sensor 35a whenever [ wheel speed ], and calculates VFR 
whenever [ right-front-wheel-speed ] [step 4210] and after this, since this example is the same also about 
also whenever [ other wheel speed ], it carries out an illustration abbreviation.). Vt, the drag control initial 
speed Vh, etc. are computed [ whenever / right-front-wheel-speed / which was obtained by vehicle speed 
interrupt processing which synchronized with whenever / wheel speed / as showed / whenever / VFR and 
left-front-wheel-speed ] whenever [ required for control target speed-of-drive-wheel ] from VFL, the right 
rear ring rate VRR, and the left rear ring rate VRL. 

The detail of step 4300 finds the car rate V of the center of the right rear ring 31 and the left rear ring 33, 
i.e., the location of a differential gear 29, from a degree type at step 4310 by the rotational speed VFR, the 
rotational speed VFL of the forward left ring 37, and the rudder angle SA of the forward right ring 35 which 
are a coupled driving wheel, as shown in Fig. 6 . 
V= [cosSA+ (B/2L) and sinSA] 
- [(VFR+VFL) /2] 

"L" shows the wheel base of a car and "B" shows the tread width of face of rear wheels 31 and 33 here. 
Next, if the vehicle speed V and the 1st judgment rate KS are measured, it becomes V>=KS at step 4320 
and it will become V<KS to step 4330, it will progress to step 4340. At step 4330, Vt is determined as V- 
(Vx target slip ratio S) whenever [ drag target speed-of-drive-wheel ], and it is determined as the Vt=V-lst 
offset rate Soff at step 4340. In addition, the 1st judgment rate KS is set up here so that it may become 
SofP=KSxS. 

That is, the 1 st offset rate Soff at least is controlled whenever [ speed-of-drive-wheel ] to continue rotating 
at a rate smaller than the vehicle speed to be shown in Fig. 7 . 

If Vt is determined whenever [ drag target speed-of-drive-wheel ] at step 4330 or step 4340, and it becomes 
V<=KT about a car body V and the 2nd judgment rate KT at step 4350 as compared with a degree, to step 
4360, if it becomes V<KT, it will progress to step 4370, and at step 4360, it will be determined as 
DORAKKU control initial speed Vh=V-Vx drag control initiation slip ratio H, and will be determined as the 
Vh=V-2nd offset rate Hoff at step 4370 to it. In addition, the 2nd judgment rate KT is set up here so that it 
may become Hoff^V- (KTxH). 

According to the relative location [ respectively as opposed to the 1st judgment rate KS or the 2nd judgment 
rate KT in Vt and the drag control initial speed Vh ] of the vehicle speed V, the formulas differ whenever 
[ drag target speed-of-drive-wheel ]. Although this is [ whenever / target speed-of-drive-wheel ] desirable on 
the control by which setting up by [V-Vx target slip ratio S] or [V-Vx drag control initiation slip ratio H], 
respectively was stabilized if Vt or the DORAKKU control initial speed Vh has usually sufficient vehicle 
speed V Now, according to the fall of the vehicle speed V, the difference of Vt or the drag control initial 
speed Vh, and the vehicle speed V becomes small whenever [ target speed-of-drive-wheel ] gradually, and 
there is a possibility of producing the difficulty and the control error on control. For this reason, in being 
vehicle speed V<KS or V<KT, it sets up Vt or the drag control initial speed Vh whenever [ target speed-of- 
drive-wheel ] so that the minimum of a difference may be the 1st offset rate Soff or the 2nd offset rate Hoff. 
Therefore, as shown in Fig. 7 , when VRR and VRL become below the 2nd offset rate Hoff at least to the 
vehicle speed V whenever [ speed-of-drive-wheel ], it judges that the slip with excessive driving wheels 31 
and 33 was produced, and the drag control initiation judging rate Vh is set up so that the drag control for 
controlling the slip may be started. 

In addition, as a value of the constant under processing, it can set up with KS=50 km/h and KT=50 km/h, for 
example. 

Moreover, drag control-objectives slip ratio S and drag control initiation slip ratio H which were mentioned 
above are changed not according to a fixed value but according to the steering angle SA. For example, it is 
set up as shown in Fig. 1 8. That is, during revolution, as compared with a rectilinear-propagation condition, 
slip ratio is stopped further, and it is set up so that a required side force may be acquired. Here, the steering 
angle SA is expressed with the value of the plus by "0" and anticlockwise rotation by minus and clockwise 
rotation in the rectilinear-propagation condition. If it does in this way, the transit which maintained the side 
force required at the time of revolution, and was stabilized will be secured. 

As it is indicated in Fig. 19 as target slip ratio S and drag control initiation slip ratio H here, the side force is 
set as sufficient slip ratio. Therefore, drag control can be made to start before car transit becomes unstable 
by excessive engine brake. 

At the following steps 4380 and 4390, processing for removing vibration produced fi-om Signals VRL and 
VRR in fiiction of a tire and a road surface whenever [ on either side speed-of-drive-wheel ] is performed. 
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This vibration serves as about 30 - 50ms of periods in many cases, and since it is not a component showing 
car behavior, when performing high control of precision, it must be removed. In this example, nozzle 
removal is carried out using the band reject filter which removes only a 10-30Hz field. In addition, when it 
corresponds only at the time of start acceleration, processing except all of a component lOHz or more may 
be performed. In this way, the driving wheel signal of the obtained right and left is set to VRLF and VRRF, 
respectively, finally difference with the last values VRLFO and VRRFO of VRLF and VRRF is taken and 
asked for the left driving wheel acceleration GVRL and the right driving wheel acceleration GVRR at step 
4395, respectively, and vehicle speed signal processing is once ended. 

It returns to Fig. 4 again, and at continuing step 4400, when an excessive slip is produced in the slip 
condition judging processing which showed the detail in Fig. 8 , processing which sets Flag FTS is 
performed. If Vt is compared the rate VRLF of the left rear ring (driving wheel) 33, and whenever 
[ DORAKKU target speed-of-drive- wheel ] and it becomes VRLF>Vt at step 4410 first, it will progress to 
step 4420. In step 4420, VRLF is compared the left rear ring hold rate XVRL and whenever [ Hidari 
velocity-of-rear- wheel ], and if it becomes XVRL=VRLF, the value of Counter CRL will be increased one 
at step 4450. If it becomes XVRL!=VRLF, the value of VRLF will be set as the left rear ring hold rate 
XVRL whenever [ Hidari velocity-of-rear-wheel ] at step 4430, and the value of Counter CRL will be set to 
1 at step 4440. After steps 4440 and 4450 clears the initial deceleration GRL of a left driving wheel at step 
4460, and it moves from it to right driving wheel processing of step 4520. Processing of these steps 4420- 
4460 is performing processing which holds VRLF as a left rear ring hold rate XVRT whenever [ Hidari 
velocity-of-rear- wheel / at the time of the left rear ring rate VRLF descending and cutting Vt whenever / 
target speed-of-drive- wheel ]. Of course, as long as this processing is repeated at sufficiently short spacing, 
since the left rear ring hold rate XVRL is [ whenever / target speed-of-drive-wheel ] equal to Vt, the Vt itself 
may be used whenever [ target speed-of-drive-wheel ], witiiout suspending the left rear ring rate VRLF 
specially. Also in step 4520 mentioned later, it is the same. 

After increasing the value of Counter CRL one at step 4480 if are judged with VRLF<=Vt at step 4410, and 
it progresses to step 4470, VRLF and the drag control initiation judging rate Vh are measured and it 
becomes VRLF>Vh, it progresses to step 4520. 

If it becomes VRLF<=Vh, the value of VRLF will be set as the left driving wheel terminal velocity YVRL 
whenever [ Hidari velocity-of-rear-wheel ] at step 4490, and the initial deceleration GRL of a left driving 
wheel will be searched for like a bottom type from XVRL, YVRL, and CRL at the following step 4500. 
GRL= (XVRL-YVRL)/CRL Next, drag rate condition flag FTS is set and it progresses to step 4520. 
Processing of these steps 4490-4510 is performing processing which holds VRLF as a left driving wheel 
terminal velocity YVRL whenever [ Hidari velocity-of-rear-wheel / at the time of the left rear ring rate 
VRLF descending further, and cutting the drag control initiation judging rate Vh ]. Of course, as long as this 
processing is repeated at sufficiently short spacing, since the left driving wheel terminal velocity YVRL is 
equal to the drag control initiation judging rate Vh, the drag control initiation judging rate Vh itself may be 
used, without using the left rear ring rate VRLF specially. Also in step 4520 mentioned later, it is the same. 
At continuing step 4520, while performing the same processing as the above-mentioned processing (steps 
441 0-45 1 0) which followed the left rear ring 33 also about the right rear ring 3 1 and judging slip generating 
of the right rear ring 3 1, the deceleration GRR of the right rear ring in the decision time, i.e., the initial 
deceleration of a right driving wheel, is searched for. Finally the initial deceleration GFI is searched for at 
step 4530 from the initial deceleration GRL of a left driving wheel, and the initial deceleration GRR of a 
right driving wheel, and processing is once ended. 

At retum and the signal input base processing step 4000, initiation and termination of drag control at step 
4600 are judged to the degree of the slip condition judging step 4400 in Fig, 4 . The detail is shown in the 
9th drawing 9 Fig. The fail flag FF set when judged as unusual ** by another processing which judges the 
existence of abnormalities, such as a drive system of a throttle valve 7, at step 4610 first, and which is not 
illustrated is seen, and if set, since it is not appropriate to perform drag control at the time of abnormalities, 
at step 4660, the drag execution flag FT is reset and it once ends. 

At step 461 5 performed when the fail flag FF is reset, if the signal BRK of brake sensor 43a is ON, since it 
is operational status unsuitable to drag control, in order to end, it will progress to step 4660. If Signal BRK 
is off, at step 4620, the accelerator control input AA will be seen and it will compare with the control input 
decision value KA (this example KA= 1 .5 degrees). Since it will not be the accelerator control input AA 
which engine brake produces AA>=KA if it becomes, it progresses to step 4660 and this processing is once 
finished. Moreover, if it becomes AA<KA, the drag execution flag FT will be seen at step 4630, and it will 
judge whether it is under [ drag activation ]*****♦. 
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When the drag execution flag FT is reset (i.e., when drag control is not performed until now), drag rate 
condition flag FTS is seen at step 4640. If it will mean that the conditions of drag control had been ready, 
and the drag execution flag FT will be set at step 4650, if drag rate condition flag FTS is set here, and drag 
rate condition flag FTS is reset, step 4650 will be bypassed without setting the drag execution flag FT, and 
this processing will once be ended. 

Since the target throttle opening TH of the more than already needed is set up if the target opening THDRG 
is measured at the time of the target throttle opening TH which will be repeatedly computed by step 4670 at 
the throttle control base processing step 6000 mentioned later if the drag execution flag FT is already set at 
step 4630, and a drag and it becomes TH>THDRG, after resetting the drag execution flag FT at step 4680, it 
progresses to step 4690. If it becomes TH>=THDRG, drag rate condition flag FTS will be reset at step 4690, 
and this processing will once be finished. 

Data and a flag required for drag control are prepared by the above signal input base processing step 4000, 
and then drag control using them is performed one by one with step 5000 of Fig. 3 , then step 6000. 
First, the detailed contents of processing of the fuel-injection base processing step 5000 are shown in Fig. 
10. 

First, at step 5100, by the general approach, the basic pulse width of a fuel-injection pulse is decided, 
further, the basic pulse width is amended and fuel-injection pulse width TI is calculated from the engine- 
coolant water temperature THW and an intake-air temperature THA from the pressure-of-induction-pipe 
force PM and an engine speed Ne. And at the following step 5280, after computing ignition timing St based 
on various input signals, ttiis processing is ended. 

By the way, valve-opening processing of an injection valve 15 according to fuel-injection pulse width TI set 
by calculation of the engine speed Ne used by above-mentioned processing and above-mentioned processing 
is performed by the general engine rotation interruption (it generates every 30 degrees whenever [ crank 
angle ]) shown in Fig. 1 1 . That is, by decision of step 5540, if the time interval from interruption is set as 
TI, and continues last time at step 5510, the inverse number to the engine speed Ne of step 5520T1 is 
computed, an injection initiation stage is judged at step 5530 and an initiation stage comes, if the fuel- 
injection pulse width TI is not zero, at step 5550, only the fuel-injection pulse width TI will open an 
injection valve 15, and a fuel will be injected to tee 3c of an inlet pipe 3. 

The throttle control base processing step 6000 performed by the degree of step 5000 is explained based on 
Fig. 12. First, at step 6010, a interpolation operation is carried out and it asks for the data table stored like 
instantiation of the maximum throttle opening THMAX corresponding to an engine speed Ne of the 1st table 
in ROM50d. 
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This is for securing the responsibiHty of the throttle valve 7 at the time of clausilium actuation, as the point 
(THMAX) that an engine torque is saturated to throttle opening is searched for and a throttle valve 7 is not 
opened any more. 

Let the smaller one of this maximum throttle opening THMAX and the target throttle opening THAA 
corresponding to the accelerator which becomes settled according to the accelerator control input AA be the 
target throttle opening TH at step 6020. At the following step 6030, the drag execution flag FT is 
investigated, and if the drag execution flag FT is set, and reset, it will progress to step 6040 6050. At step 
6050 made under the situation that drag control is not performed, the drag beginning flag FTT by the throttle 
valve 7 is reset, then, the above-mentioned target throttle opening TH is made into the step motor target 
nxmiber of steps CMD at step 6060, and it progresses to step 6070. In this way, the usual throttle opening 
control is made. 

At step 6040, if the drag beginning flag FTT is investigated and it is reset, it will be judged as the first time 

processing at the time of the drag control activation by the throttle valve 7, and the driving wheel torque TW 

current (at the time of judging it as slip generating) at step 6100 will be computed first. 

Here, the processing in the driving wheel torque TW calculation step 6100 is shown in Fig. 13. 

In step 61 10, it interpolates and asks for the torque SACHU rate opening Tsut according to an engine speed 

Ne, and the zero torque opening Tzero from the map illustrated to the 2nd table first. 
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Generally, the relation between the throttle opening of a gasoline engine and an engine torque is as being 
shown in Fig. 14, and torque will increase to it linearly, torque is saturated with still larger opening 
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(THMAX) than it, and however throttle opening zero (close by-pass bulb completely) to a certain opening 
(torque SACHU rate opening Tsut) may enlarge opening more than it, torque will not increase to it. 
Moreover, if rotational speed Ne is made high, the inclination of a linear part will become small, and the 
throttle opening with which torque is saturated becomes large. 

Therefore, at step 6130 mentioned later, the current driving wheel torque TW will be searched for based on 
the relation of the straight-line part of the throttle opening of an above-mentioned gasoline engine, and an 
engine torque. 

Since it is such order, in this example, it asks for the zero torque opening Tzero and the torque SACHU rate 
opening Tsut for every engine-speed Ne by experiment beforehand, and has stored in ROMSOd by using as a 
map relation with the engine speed Ne, the zero torque opening Tzero, and the torque SACHU rate opening 
Tsut which become settled according to the experimental result. And at step 6110, according to an engine 
speed Ne, a interpolation operation is carried out and it specifically asks for the torque SACHU rate opening 
Tsut and the zero torque opening Tzero fi-om the above-mentioned map. 

Next, at step 6120, the relation between the current throttle opening TA and the torque SACHU rate opening 
Tsut is judged, if it is Tsut>TA, the current driving wheel torque TW will be computed at step 6130 
according to the above-mentioned straight-line relation using the engine torque (saturation torque MAXT) in 
the torque SACHU rate opening Tsut, the zero torque opening Tzero, and the current throttle opening TA 
and the current maximum throttle opening like a bottom type, and this processing will once be ended. 
TW=(TA-Tzero) andMAXT/(Tsut-Tzero) 

Moreover, if it is Tsut<=TA, this processing will once be ended at step 6140 by making current driving 
wheel torque TW into the saturation torque MAXT. 

In addition, since an engine torque changes with air density, you may make it amend the saturation torque 
MAXT according to the factor (air temperature, atmospheric pressure) fi-om which air density changes, 
although constant value is sufficient as the saturation torque MAXT in above-mentioned driving wheel 
torque TW calculation processing. 

Again, after processing of step 6100 finishes in Fig. 12, like a bottom type, using the current (at the time of 
judging it as slip generating) driving wheel torque TW searched for at step 6100, the initial value of the 
integral control term FI used by calculation of the target driving torque FX mentioned later is calculated, and 
it substitutes for the last value FIO of a control term at step 6200. 
FIO<-KtxTW Kt is a predetermined multiplier here. 

After finishing processing of step 6200, it describes that set the drag beginning flag FTT at continuing step 
6090, and processing of the drag control beginning was completed, and progresses to step 6300. Moreover, 
if Flag FTT is set at step 6040, it will bypass without processing the above-mentioned steps 6100, 6200, and 
6090, and will progress to step 6300. That is, steps 6100, 6200, and 6090 are performed only at once 
immediately after setting the traction execution flag FT. 

At step 6300, the target driving torque FX is searched for by proportionality / integral processing (PI 
processing). It seems that it is shown in Fig. 15 in detail. The difference of VRLF and the larger one of the 
right rear ring rates VRRF is searched for whenever [ Hidari velocity-of-rear-wheel / who asked for 
whenever / target speed-of-drive- wheel / at Vt and the car-body signal-processing step 4300 by step 6310 
first ], and deflection DV costs whenever [ speed-of-drive-wheel ]. At step 6320, in order to search for the 
proportional control term FP, deflection DV is applied to proportional gain KFP. At step 6330, in order to 
search for the integral control term Fl, the product of the integral gain KFI and deflection DV is added to 
the last value FIO of the integral control term Fl . The integral control term FI which added FP and FI, 
searched for the target driving torque FX at step 6340, and was searched for at step 6330 by step 6350 is 
made into a value FIO last time. It judges at step 6360 to the appearance from which the target driving 
torque FX finally searched for at the front step 6340 does not become a forward value. If it is FX>=0, target 
driving torque FX will be set to 0 at step 6370, the phenomenon in which a car moves from moderation to 
acceleration in the reverse condition at the time of engine brake is prevented, and this flow chart is once 
ended. 

Then, at return and step 6400, the drag target opening THDRG is computed to Fig. 12 from the target 
driving torque FX which was able to be found at the above-mentioned step 6300. The drag target opening 
THDRG is computed based on the processing shown in Fig. 16 using the linearity of the engine torque and 
throttle opening which also showed this calculation processing in above-mentioned Fig. 14. At step 6410, 
the torque SACHU rate opening Tsut and the zero torque Tzero are first searched for based on an engine 
speed Ne like step 61 10 of the driving wheel torque TW calculation step 6100 of Fig. 13. At step 6420, it 
asks for the gear location CP based on the output signal from gear location sensor 27a, and gear ratio 
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TSHFT is calculated from the location. At step 6430, it asks for the output rotational speed of the output 
side of a change gear 27 from whenever [ speed-of-drive- wheel ], (the right rear ring rate VRRF, the left 
rear ring rate VRLF) and the gear ratio of a differential gear 29, and asks for the torque conversion rate 
RTOR of a torque converter 25 from the ratio of this output rotational speed and engine speed Ne. And at 
step 6440, while carrying out linear transformation of the target driving torque FX by Tsut and Tzero which 
were calculated at the above-mentioned step 6410, it amends by TSHFT and RTOR which were calculated 
at steps 6420 and 6430, the drag target opening THDRG is defined, and this processing is once ended. 
After finishing processing of return and step 6400 to Fig. 12, it progresses to step 6095. At step 6095, the 
target opening THDRG for which it asked is set to the target step CMD, and it progresses to step 6070. If 
this processing is once ended and both are in agreement after performing processing which starts motorised 
interruption at step 6080, if current [ of Rota of the step motor 9 used in case the target number of steps 
CMD and a step motor 9 are driven at step 6070 ] compares real number-of-steps POS which shows a value 
and both differ, it will bypass without processing step 6080 and this processing will once be ended, 
since an excitation phase is first updated according to the last setup at step 6081 as the above-mentioned 
motorised interruption (step 6080) shows to Fig. 17 - step 6082 - real number-of-steps POS - the renewal 
of an excitation phase ~ responding — an increment - or a decrement is carried out. That is, only "1" 
increases or decreases real number-of-steps POS so that the location and real nxmiber-of-steps POS of Rota 
may be made in agreement. If the target step CMD is compared with real number-of-steps POS and it is in 
agreement at step 6083, prohibition processing of this motorised interruption will be performed at step 6084, 
and rotation of a step motor 9 will be stopped. As a next excitation phase and interrupt time of day are set at 
steps 6085 and 6086 if, and an excitation phase is updated again, this processing is once ended. 
Since this example is constituted in this way, and a throttle valve 7 is controlled in the open direction, the 
output torque of an engine 1 goes up, negative torque decreases suitably and it is maintained by moderate 
slip ratio when a slip of driving wheels 31 and 33 is likely to become superfluous in engine brake, the 
stability of car transit is secured. Furthermore, since drag control-objectives slip ratio S and drag control 
initiation slip ratio H are changed according to the steering angle SA, during revolution, as compared with a 
rectilinear-propagation condition, slip ratio can be stopped fiirther, and the fall of a side force can be 
controlled. Therefore, even if engine brake and revolution lap, the transit which maintained the required side 
force and was stabilized is secured. In equipment, using the equipment of the conventional traction control 
as it is, a program is only changed only in software and drag control can be realized. 
Although it asks for the driving wheel acceleration GVRL and GVRR at said step 4395 of Fig. 6 and the 
driving wheel deceleration GRL, GRR, and GFI is searched for at steps 4500, 4520, and 4530 of Fig. 8 , if 
this is searching for the driving wheel acceleration GVRL and GVRR and the driving wheel deceleration 
GRL, GRR, and GFI and they are restricted to drag control of this example in order to use for other 
processings which are not illustrated, it will be the processing which does not need to be performed, it seems 
that it is shown in Fig. 21 if slip condition judging processing of Fig. 8 is simplified especially — ** — it 
becomes. That is, although nothing will be made noting that the excessive slip by engine brake is not 
produced if both VRLF and VRRF are [ whenever / both velocity-of-rear-wheel ] larger than the drag 
control initial speed Vh (steps 7010 and 7030), if either the left rear ring rate VRLF and the right rear ring 
rate VRRF become below the drag control initial speed Vh (steps 7010 and 7030), drag rate condition flag 
FTS will be set (steps 7020 and 7040), and it will once end. it seems that future processings were mentioned 
above ~ ** — it becomes. 

In addition, VRLF, VRRF, and a slip condition are predicted whenever [ speed-of-drive-wheel ] fi-om 
downward extent of the driving wheel acceleration GVRL and GVRR, or rise extent of the driving wheel 
deceleration GRL, GRR, and GFI, and it may be made to perform drag control at an early stage. 
In the above-mentioned example, rear wheels 3 1 and 33 correspond to a driving wheel Ml, and an engine 1 
corresponds to the dynamogenesis means M2. A throttle valve 7 corresponds to the power accommodation 
means M3, and rudder angle sensor 39a corresponds to a revolution condition detection means. ECU50 
corresponds to the negative torque detection means M5, the adjustable control means M6, the limit means 
M7, and the slip condition detection means M8. Step S4600 mainly corresponds to the processing as a 
negative torque detection means M5 among the processings which ECU50 performs, throttle control base 
processing of step S6000 — mainly — the processing as an adjustable control means M6 ~ corresponding — 
step S - 6360 and 6370 mainly correspond to the processing as a limit means M7, and step S4400 mainly 
corresponds to the processing as a slip condition detection means M8. 

In addition, in the above-mentioned example, although the engine output control was based on the throttle 
valve, it may not be based on a throttle valve, but may adjust and carry out the output control of the back 
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pressure of an engine 1 by the exhaust air throttle valve. In addition, an engine output control may be 
performed by ignition timing control. As long as it is a diesel power plant, an engine output control may be 
performed by controlling fuel oil consxmiption or fuel injection timing. 

Moreover, in the electric vehicle except an internal combustion engine etc., drag control can be performed 
by control of the amount of supply voltages, and this is also one embodiment of this invention, 
in the above-mentioned example, negative torque has arisen as a negative torque detection means M5 — 
from extent of an accelerator control input — having judged (step 4620) ~ Since you may judge with 
negative torque having arisen, in addition the torsion of the output shaft of an engine 1 becomes reverse 
compared with the time of the usual transit at the time of engine brake when the opening of a throttle valve 7 
is below predetermined opening Negative torque generating is detected from the inversion of the torsion, 
and it is good also as decision conditions for drag control initiation. 

[Translation done.] 
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i'^tf!mmmisaiz^^Tv^i>:it'k^m-r^M.h)i^i^m 
Bite* HA^e^liJ^SirTpraBAw h Jl/i';»««im*tiT 



m^^^mm^^izTWi^m:fj^±mo>mwm^mum 

^MWlCiEW hJl'i' tttTi e,/d:Ui J: ^ HSiJIS-r-5$iJf8# 



(3) 
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t^m^rz:xi>i^>ibt)mm\z^^f^mmmmmzm 
^tz. mm^^iz^^T. ^swir®«j^{r-%-^b 
n^mtii)^iE(Dh)i^ hf^^f^n^^^jzoizTtiifi^. m^f)^ 
(Dmmxmmf)mm^^^is^m-^tm(^^m\zmc^m'> 

xuy h)immmm\z±m^^^±m^xmm'^m 

\zmmr^mm\z:ti\^^Thmm^if)^M^^t^^o^^) v 

m^-^'^um^mz^'Dxnomz. h^^z^3>mm 
^iz^i^^rmn^n^j^oizm^i. ^jpjSxu y^mm 

-^mm^mmx^y^m^fi^s^K. z:(Dmmmmm\z^^i- 
^jpiixu yvmrniz^^Kfji^m-^y^^^^K ;in 

^^^itt. ^^ymiz]t^x]t^miEmxf<ii^^ztf)^^ 
<> rzt^ittmiky)mm^mx^n\tmm^m^^^iy 30 
x\^^^^mx$>o. z.(DVtm\z4^\^^^y)m^^^\z 
nr^&Mmt. f^m^\zit-<n\ti^^^^^m^Mn^ 
(DT^-^Dvmmznr^fiMmtitt^u^fi^^x^^o 

cfc-pT, Z.(Db-y^zy3>Um^lZ^^f^M.b)V^\t4¥ 

x^h))^^ tm\B\^mt^^:^^^rzJ^>>^>ihtjMm 

\^^\tM.hJi'^ tmmLx\^^^<D\ft. m^miyrzz:t<\^m 
mm I ^^^mm^ (^mmi.&mms) iz-^A^n^ 
mm^mm'r^y5[^(Dh)v^^^Lx^^^o 

p^mmm {y.Tmzj^>>^>t^^Oo ) i^^E.-s 
iK^(D4m.m:»y^j>x.>i?>x$>^x. mmizmm^ 
nx\^^^o x.>i^>i\z\t^m.'S3iSLmm'S5f)^tit^ 
^nxi.^'&o ^^'^siftm^LU^^^x.r^^j-i'izmm 
^ritzm^mat. zo^m^^matis^f^^nrz^-i^^ 

ai^i^x^mi^fz^^mct^^^u^o 50 



m^^3ant^x>>^> 1 {z^A-^ti^^^m^mmL 

\\t\zm^^tlX\^^^. 

x^y'r=E-^ 9 izJft^e-^ 9(D±m&:m^mm 

T^=e-^±m±:>-^9af)mn^nxi^^o 
^rzm^ma(D7.ay h 7 <D±m.&mi zmm.um 

it- >^3^ >>j7 3bt'tiKm« 3 {^(D^ij^mmr^^m. 

"SEEij-t >^\wm-fibnx^ 0 > ^rz^^^mdzitt 
^^mciH^zmM^mar^nm^mMmm^^is^^^^ 

s;^cx>>?> 1 izi^t^^mizMmLx^x^ntzm'^ 
^^.^.tKT^fz^cD.^jxr'y^ijfjm^fi^rixi^^^o c 

^i-^^2\tm^mzt^m^rix\^^^o ^lx±m^^ 
ti-t^mm.'t>^\^af)^Win^nx\^^^. 

^rz-^^\ZX.>iy> 1 H^^X>i^> 1 

,m^m3\z^?L^n^o ^ux±fB^ 

j$ll27Jrfri^co^irfeg{i**i£L;t^iraM«^^a:i:^ 
-r^^-\'fiM-fe>i^27a7!?^«^^nx*5 0. ^/i:&?tte3 

\,&m3z-BLn'ittm^(DU'r^w\m^,i^mmi\z\t^ 
n^iaMmmmm&^m,^-t^tz^<DMmm^'\i>^z\ 

a . 33a , 35a . 37a;^^*^ b nx 1/ ^ -S) o 

jife^-tr>it39a«X5^TU >^39(7:>jaffx^>fb-r-&fta 

«|35 , 37COj|tftSA^^m-r^o f6^SAtS^20iafr^-r iT' 

W\-l5\^Mto:>Wtn&X7r-^n^. 

b ^ m :^-r -5 T ^ -fe ;H*f^S-t > it 4 1 a , 7 -fe ;u 
^y;Ml/;Wtt$nx, 7tJ7-t:;l^^H<i:;^J:oXV^^1*^ 

m^iLi^nrz^^\z^>r^^v-^±.>^AZa(om^ 

\tm=f-mmzLzzy V (ECU) 50{rA:^^n, ECUSOtidtl 
b c7:)ft^ {iS::)'^ ±IBX 7" >^^- ^ 9 . pSSt^f 1 5 . -f ^ 
■:^ iS^ 2 1 ^® »"r -5 d6 <7)M^ ^ ffi "T o 
±IBECU50ti ^ ^4tT ^5 CPU50a , CPU50aX CO 

m.'mx'Bmt^y'-'S^ii^-mmzi^fsti^n^mibOh. i^i; 

<CPU50aX<^lS^X^ir^SX^*9. X,>zy>i^m^m:kW 

m^nmmcD^-Ts^ y^b\/)^^y^tirzikx^^xh 
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1 0- 30HZC7) ® CD < :7 ^ ^ ^ ffl u i T y 

fffl JdPii^GVRR ^ n-e^nvRLF , vrrf(d sa 0 ft vrlfo , vrrfo 
t<Dmmzm^T^isb. mmm^mm^-BmTT^o 

^(omm^^Lfz:^^) y-7^mm^mm\zx. ^^^r^x 
^jyr^^crzm-^izyy^FTs^^y i^-r^mmmi 

VRLFt K-^^y^g^^»j|g5S^Vtch^itgeb. mF>Vt 

mmmxwLti^'^t&mmvRiFt^itigti.. xvrl=vrlf/j: 

^^tXy^yy^AAbOX^tlOy^CRKDm^im^To XVRL 
^^^VRLFT^i: ^> :74430T^i^*S«gji^XVRL(l£ft 

«ffl3S^VRLF(7)ffl^SS :?^4440T:^ ^>^CRL 

(Dm^ 1 (hf^o X:7^^yT4440.4450(D^f^XT-^:/'7'446 

^MWjimiH^miiZ^^o Z.<D7.9'y'7442Q--44Q0(Dmm 

rz^^^o&mmmvRiF^^m^^mmmxvRTt vx^^ 
T^mm^m^rLxi^^^o ^m. +^m\^^mmx^mm 

mmmmmvtizmL\^^(Dxt>:^t)^*&mmmwLF^^ 
m-^-fiz. ^mmmmm^vt^(Dh<D^m\^^xh&\^K 

f^ai-r ^ X ^ ^4 5 20 H 43 1 i T t> fH| filT ^ -5 c 

X 7^ *y T44 1 OTVRLF^ Vt tW^^n^tXy^y T4470 

1 m'^LXf)^<^7.y^yZf4520^mtS. 
WLT^y/hfji b «X 9- y r4490T£i^Si»fe||«SiiSYVRL 

^Z&§:^m&m.F(Dm^m^L. '^(D7y^y74500Xift 

GRL= (XVRL-YVRL) /CRL 



y74520-^m^. 

ClCDX-T-'y ^4490—451000^31^5, :£t^^iiSVRLF^t 

fSkm^mnLxi^^^o ^m. -\-^m\^^mmx^mMf)m 

10 ^ffll-iTfe^lio ftaiT-SXT^^y >^4520{343V^Tt)l^« 

^< X-T- y4520T'tife?^*i33{i':::>iiTfTo ;^c±IB«a 
H (Xt^'V -74410-4510) a:f^i;aiii^:&?^tffl31{I-3l.i 
Tt>fT^i*^^$i31C0XU 7'^^^*J»rr'&<h^ttr. 

m^m^Qm^^}^^^ mmz7.'Ty745zox^i]mu.mm.Q 
Fi^:^mmimmmmmm.t:^mmm^mu,mmmt^ 

mAm\zmK^. m^Xti^-7^m7^y'7400QX\'t 
20 XU ':/'7'tt^*ij^X7^^yT4400CD;^fItj:X5=-^y 7^46007? 

9^H^-ro ^-rX7=-!yT46l0-eXD^y h;U#7(D^» 

Wi^j^^n/rt^n-fe^;/ h^n'6 7x-r;i/7^^FF^ 

fr"^^ a: ^53i^Ttl/cCl/iCOT> 7v^y 74660T K ^ y 
^mny^^Fl^U±y hLX-Bm:TT^. 

n^7.^y'74Q\5X\t. 7^ U ^-fe >it 43aC7>(I^BRK;!/« 

30 :t>/ci:Gt^. \''yy^um\z\t^m'^umm.^mx^^ 

(^■e*l7T^;^d6X7^'y74660^3ttfo m-^BRK7!?^*:t 

mnmmk {:^'^mmx\tM=\.bm t\t^T^o aa 

^UU b tix > > y ^:^^^-r -1) T ^ -tr Jimi^mkk 

^;^cAA<KA/ci:b«X7^*yr4630{rT H^*yi5^^fT7 

\^yy^mnyy^FTf)^U±yh^tix^^^t^. T 

40 X^«7 74640TK^'y^5i^^#7^^FTS^^^. :i 
CTK^^;/^iaS^fJt:7^yFTS;!?^ir>y h^nxi^m 
\'yy^mm(D^mm'Drz:it\zUOs y.^yy' 

4650TK^ y ^^fT7^^FT^ir^y hb, •K^^;/^jiS 
^ # 7 ^ y FrS;!?^ V±:yh ^ tiT I m K ^ ^Hff 7 
^^FT^rir^y H-ttTtlX-T^ 74650$:aiHj LT*iffl.31;S: 

X 7^ •74630T K ^ ^y ^^ff 7 ^ ^FT;^mn-t ^y h $ 
nrt^in^, X7^^y7^4670HT, 'ik^T^XayhJim 

W^~X«ISX 7" ^y T'eOOOTgl oilL^tti^n-sg^x 
50 P^y h^U^STHt K^'yd?^PtSSffiffTHDRGt^it« 
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N e 


'r s u t 


T zero 


4 0 0 


7 


0 . 


8 0 0 


1 3 


0 


12 0 0 


1 5 


1 


1 B 0 0 


1 7 


1 . 5 


2 0 0 0 


2 0 


2 


2 4 0 0 


2 2 


3 


2 8 0 0 


2 3 


4 . 5 


3 2 0 0 


2 4 


6 


3 6 0 0 


2 5 


7 


4 0 0 0 


2 6 


8 


4 4 0 0 


2 8 


9 


4 d 0 0 


3 3 


10. 5 


5 2 0 0 


3 8 


1 2 


5 6 0 0 


4 0 


1 3 


GOO 0 


4 3 


1 4 



(THMAX) ^ni^±l'Kb^ 



^UTR0M50d|^{Zl#^rtL.T^^o ^ :761 lOT 

nilf= (TA-Tzero) • MAXT/ (Tsut-Tzero) 



17 

n« (X7^^yT701 0.7030) , X>v^>:/U-^tr J:^ 

^ -J ^mmm^mmymy tt^twt (7.9- y >^7oio. 703 

0) . \^yy^mm^f¥y^^FTS^±,yh iXy^yriO 
20,7040) \^X-Ri^jr^Zt\ZU^o JW^CDiflSti 

mmmm&G?L . grr . gfi ±#g^;!>^ b mmmmmwLF . 

±mmmm\z^\^^x. mm\.33f)mmm\\zm'^ 

^7f)mtimm^mmz^mL. t^n-ti>^3Qaf)mm 

^mmm^^zm'^ v. ecuso;?:;^^ hjv^mm^ms. 

^^^izn.h)\^^^m^m5tLX(Dmm{zmmi.. t.j- 
y :rS6000COXU V)\^w^^—7.^mt'^^\z'^^wm 

^SMet UTOiaSJrS^ 7.^y 7^56360 . 6370;?^^^^ 

\zuwimmt,\yX(Dvm\zn.^\^. ^^ryrs^^mif^ 

1^. ^L%Z%mmx\%:r.yiyy<r>\i^-nvm\t.7.uyV)\^ 

<DmizM.ikf^mmm^zj:oj^>i^>ttitimm^nn\^x 

m^XhJ:i^K 

c^f)^±cx\r^^:zt^y^±)mi^m(ommf}^^n^L 
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mi^j.ro:)m^\zn(Dh)i^y)^^cx\^^^tm^i^xhj: 
u-^f^izittmncD^nrnzm^xm^zu^cox. -eo 

^ 3 m^tEcmzx^n^n^ k ^ ^y ^mm±i^(Dm.}m y 

10 n-^-v-h, m4Sti^<Dm^A:^;^-Xi2L3l<Z)i¥Jae 

ya-^^^-h. msm\ttmm^iDji,^mm(Dyu-9- 
ii7.0nm?iv(i*f-r'5 i^yy^^mmmf^mmytt k 

K ^ ^y ^um(Dm^RU^Tom^mm(Dmmya 

-^^-h. mio^ti^3^4«S*^'-x2iS(;)i¥aB:7o- 
^r-h. Slll§I«x>v>iHief"J0iA,;i,.^scD:7D- 
^r-h. ^12IIIt^XP^y S;i/$iJ?P^-XiQl^(Dp)aB:7 
20 p-^-v-h> |gi3Eltiffii&|&h;i/^TW#tti52LBi(7)|$ai 

ya-^-^-h. m\4mitj^>i^>mmmme{zjt-crz 

y. %\^m\-x^WM.W)V)\^^Fxn^%,^(Dmmyu-=f' 

<r^nmyu-^^-v. ^i8^tijt^^sA<hgsxu 

mT^'yy. '^\m\'^7.^)y'7^hmmtims^^^y 
^-y.t<7)m%^fnT^^y. m2om\tt"^^nsk<Dmm 
30 m. m2m^txo y7ikmm&9iim(D^<Dm<Dyu-^ 

Ml mmt^. M2 f(i:^5£^#S 

M3 mtim^^m 

M4 m^iKm^th^m 

M5 fth;^^«itB#s 

M6 pJ^tel^^g, M7 ©M^IS. M8 X'J^yr 

*^^«ll±i^g:, 1 X>>?>. 7 XP^yh;i.#, 

31.33 mtm mmtm) > 39a flt^m^-t^. 50 

ECU 
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4300 
4310 



V- (cosSA+^ . s i nSA) • ^VFR + VFLj 



4340 




4320 



Vt*-V-Soff 



I 



4330 



4370 




Vt«-V-VxS 

zzn 



4350 



Vh«-V-Hoff 
\ 



4360 



V R L F«- V R L€-7 1-;!/^ U 
1 



V R R F V R R€-7 -r ;Ui5« U 
I 



Vh«-V-VxH 

zizi 

4380 
4390 

4395 



GVRL«-VRLFO-VRLF 
GVRR«-VRRFO-VRRF 

1 



J 




(15) 
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is 




.4600 



4610 



^4615 










> 


^4620 








— > 



4630 



4640 



4650 



4660 



FT«-0 



II2 942 5 6 6# 



I 



[^1 311] 

6100 



6110 



Tsu t (Ne) . 
Tzero <Ne) mm 




6130 



TA-Tz e ro 
1 su t-Tz e ro 



XMAXT 



c 



» 7 



6140 



TW-MAXT 

ZID 



[^14 0] 

4^ 
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[^171 



6085 
6086 




C 







N 1 

















J 




[^2 1 



37 ^ - I ^ 



7010 



] ^70 20 




7040 



